OBJECTIVES: To determine awareness about hepatitis C among 4 th -year medical students at Dammam University, on hepatitis C and possible associated factors.
Introduction

H
epatitis C virus (HCV) is considered a worldwide health problem, which can cause both acute and chronic hepatitis infection. The infection of most acutely infected people eventually becomes chronic. [1] Cirrhosis, portal hypertension, hepatic decompensation, and hepatocellular carcinoma are examples of the complications of severe hepatitis C, [1] which result in around 500,000 deaths per year. [2] Generally, HCV is a blood-borne infection which can be transmitted through the receipt of donated blood or organs, intravenous drug use, sharing of drug paraphernalia, and reuse of injection needles. About 2-8% of HCV-infected mothers infect their children during pregnancy. Sexually transmitted infection has been disputed. [1] There is no available vaccine for hepatitis C till now, but research for this is in progress. [3] Worldwide, more than 170 million people have been infected with HCV. This includes around 23 million persons in the Middle East region, which represents 1-2% of overall prevalence. Egypt is said to have the highest prevalence internationally with an estimated 14.7% of the total population being seropositive for HCV. [4] The number of studies on HCV in Saudi Arabia is limited. However, the average prevalence of 124 infected persons per 100,000 population by region is demonstrated in the study done by Madani between January 1995 and December 2005. [5] Of the 74,662 individuals tested in a premarital screening program in 2008, [6] the average prevalence was 0.33%. The prevalence in Saudi hemodialysis patients is higher, ranging from 15% to 95% by region, [7] than in the general population. A study by Alzahrani et al. showed that 38% of 344 Saudi drug users' blood contained detectable HCV RNA. [8] In the study conducted by Al-Ajlan, the prevalence of hepatitis C marker among the Journal of Family and Community Medicine -Vol 24, Issue 1, January 2017 students admitted in the health colleges and institutes in Saudi Arabia was lower than in the general population. [9] Alqahtani et al. in their study conducted in Najran region of Southwestern Saudi Arabia, reported that knowledge of blood-borne diseases transmitted occupationally and the level of compliance with standard isolation precautions was poor among medical students and mediocre among health-care workers. [10] The study from Guilan University in Iran reported that knowledge of HCV among medical students globally is relatively low. [11] However, the studies from medical colleges of Karachi [12] and Bitola in Macedonia [13] showed medical students' knowledge of HCV as satisfactory.
Good knowledge and proper attitude of medical students toward HCV infection are very important in preventing the spread of the disease among them and the patients because of their close contact with hepatitis C patients in the course of their study, and as future health care workers. [11] In Saudi medical colleges, 4
th -year medical students are the most junior members of the medical team. They are the first to encounter patients in real clinical practice. They may be involved in certain procedures, which, without any clinical experience and skills, would expose them to many infectious diseases including hepatitis C infection.
This study was designed to determine the awareness about hepatitis C infection among fourth year medical students of the College of Medicine in Dammam University, Saudi Arabia.
Materials and Methods
This cross-sectional study was conducted to assess awareness of hepatitis C infection. The study population included all male and female 4 th -year medical students at the College of Medicine, University of Dammam, Eastern Saudi Arabia. A total of 253 (males and females) were approached. Two hundred and one medical students completed the questionnaire giving a response rate of 79.8%. The data were collected by means of a structured, self-administered questionnaire, the design of which was based on the objectives of the study by the researchers after a review of recent literature and similar questionnaires. The questionnaire comprised two main parts with questions on (1) sociodemographic data as age, gender, and marital status and other information related to hepatitis C such as history of HCV screening, needle stick injury, and family history of hepatitis C infection; (2) awareness of the students on modes of HCV transmission, screening groups for hepatitis C, symptoms and complications of hepatitis C, and prevention and treatment of hepatitis C. The participants were requested to respond to questions according to their own awareness of the subject. The scoring system was based on giving a value of one for each correct item and a value of zero for the wrong item. The awareness score of ≤50% was considered to represent poor awareness ; 50%-75% was considered as fair awareness ; and >75% was considered as represent good awareness about hepatitis C.
A pilot study was conducted on ten students -different from the target group -to check understanding and applicability of the questionnaire. The questionnaire was reviewed by researchers before and after pilot study. Based on the results, some linguistic and technical modifications were made to remove any ambiguity from the questions and make them easier to understand and interpret. The questionnaire was validated after modification and reviewed by two faculty members separately. The revised questionnaires were compared and the necessary modifications made before final approval was given by the reviewers. The study was approved by the Ethical Committee of Postgraduate Saudi Board Program, Eastern Province, and any other necessary authorization was obtained to conduct the study. The participants were approached in their lecture halls and invited to participate. A meeting was held with them and the purpose of the study explained. They were reassured that the responses to the questionnaires would be anonymous and that the collected data will be kept confidential and used only for research. As part of the introduction to the survey, the questionnaire was explained and all issues raised were answered before obtaining their informed consent. The filled questionnaires were reviewed for completeness and invalid questionnaires were excluded, yielding a final sample size of 201. The data were coded, entered, and analyzed in a personal computer using Statistical Package for Social Sciences software version 20. Data were presented using descriptive statistics in the form of frequencies and percentages for qualitative variables and mean and standard deviation (SD) for quantitative variables. Chi-square test and/or logistic regression analysis were used as appropriate to determine the association.
Results
Two hundred and one students participated in this study. The mean age ± SD was 21.27 ± 0.78 years and more than half of participants (59.2%) were females. The majority were single (83.1%). Table 1 shows hepatitis C-related characteristics of 4 th -year medical students participating in this study. Approximately two-thirds (61.2%) of students were not screened for hepatitis C and a quarter of them did not know if they were screened. Needle stick injury was positive in 8.5% students and 3.5% of them had a family history of hepatitis C.
The responses of students regarding the efficiency of HCV transmission is shown in Table 2 . Generally, knowledge of most of the questions on transmission was poor (18 out of 24 questions) apart from awareness of efficient transmission through injection by drug users, through blood transfusion, and organ donation. Correct answers were 87.8%, 85.4%, 70.7%, respectively, in males and 84.9%, 93.3%, 83.2% respectively, in females. In addition, awareness of inefficient transmission by the fecal-oral route, handshake, and toilet seats was as follows: Correct answers were 73.2%, 84.1%, 51.2%, respectively, for male students and the correct answers were 68.1%, 81.5%, 48.7%, respectively, for females. There were significant differences regarding answers to questions on transmission through hemodialysis, transplant from an infected donor, and unsafe injection practice, the results being better in females than males. There was a significant difference on awareness of transmission through the sharing of contaminated toothbrushes, male being better in this area. Table 3 illustrates 4 th -year medical students' awareness about screening groups for hepatitis C. Generally, most of the responses showed that awareness of screening for hepatitis C was fair to good (nine out of 12 questions). However, awareness of screening pregnant women for hepatitis C and before major surgeries was poor (6.1%, 22.0%, respectively, in males and 8.4%, 16.8%, respectively, in females).
All students' responses to clinical presentation and complications of hepatitis C infection were correct with more than half of students getting a high grade to questions asking if hepatitis C can lead to liver cirrhosis [ Table 4 ]. Awareness of prevention and treatment of hepatitis C is presented in Table 5 . In general, the percentage of students' correct answers was fair on whether hepatitis C patients can be treated with antibiotics and if it can be prevented by avoiding contaminated water. Awareness of the use of immunoglobulin as prophylaxis for needle stick injury in hepatitis C was poor.
The majority of students had poor awareness of the modes of HCV transmission (approximately 77.1%). More than half of students had fair knowledge of screening for HCV (56.2%) and prevention and treatment of HCV (58.7%). On the other hand, approximately 73% of males and 71% of females knew the clinical presentation and complications of HCV. The overall awareness of 4 th -year medical students of HCV infection was fair (69.7%). There were no statistical differences between males and females on the awareness subscores or the general awareness score [ Tables 6 and 7] .
Regarding marital status, it was noted that a significantly higher percentage of the single students (72.5%) compared to married students (57.6%) had fair overall knowledge of HCV (P = 0.045). There was no significant correlation between the overall awareness score and the history of needle stick injury, previous testing for hepatitis C, and family history of hepatitis C [ Table 8 ]. 
Discussion
The current study was conducted among 4 th -year medical students who are expected to have adequate background knowledge and a cautious attitude toward such contagious diseases as hepatitis C.
Regarding the mode of HCV transmission, our study has shown that the level of awareness of both males and females was poor. However, the scores to some questions were good such as those on injections of drug users, infection through blood transfusion, and organ donation. These results were similar to findings reported by the study in University of Lome students. [14] In the Medical College of Bitola, students showed a high-level of awareness of HCV transmission, [13] and more than half of the medical students in medical colleges of Karachi, Pakistan, revealed excellent knowledge of HBV and HCV transmission. [12] The students in this study showed good knowledge of the clinical presentation of hepatitis C. Similar results on the diagnosis of hepatitis B and C were reported of Karachi medical students, [12] but our results were better than those of the medical students in Guilan University, Iran, which were poor. [11] Persons with HCV infection are often asymptomatic and may not even be aware that they are infected though they are capable of infecting others. [1, 2] Most of the medical students as in the Mansour-Ghanaei's study were unaware of the asymptomatic nature of HCV infection. [11] In the present study, most of the medical students knew that persons infected with hepatitis C can be asymptomatic. This was consistent with the responses reported in the study by Khan et al. [12] The present study reported that more than half of medical students had fair knowledge of the treatment of Hepatitis C, which was better than the results of Karachi [12] and Guilan University medical students. [11] This study revealed that only 12.2% of males and 9.2% of females were aware that immunoglobulin is not used for postexposure of hepatitis C. In a study conducted in Western Saudi Arabia by Al-Zahrani et al., 52.3% of physicians knew that there was no specific prophylaxis after exposure to HCV. [15] In 69.6% of the studied group, the overall level of awareness of hepatitis C was fair. These results were better than a study among Najran medical students which found poor or inadequate knowledge of blood-borne infections. [10] The mean knowledge levels of medical students of Guilan University of hepatitis C were relatively low. [11] In study by Hu et al. Taiwanese dental students were uncertain of HCV infection, and their knowledge level was significantly lower on HCV than HBV and HIV. [16] However, present study was comparable to the result of a study conducted in medical colleges in Karachi by Khan et al. , which showed the overall knowledge of students about hepatitis B and C between 50% and 70%. [12] In their study of medical students in Guilan University, Mansour-Ghanaei found that the level of HCV awareness and knowledge were high among married participants. [11] However, in this study, there was significant correlation between marital status and knowledge of hepatitis C in favor of unmarried students. This could be explained by the presence of a large proportion of unmarried to married students in our study group. Gender, family history of hepatitis C, and history of needle stick injury were not associated with any significant difference in awareness level. This is in agreement with the result of a survey conducted among the students of Guilan University. [11] 
Conclusions
Although the study group's overall level of knowledge of hepatitis C was fair, there were serious gaps which need to be filled or modified. Unfortunately, there was poor knowledge among both males and females with regard to transmission. Since various aspects of hepatitis C infection had been covered in the preclinical subjects like, pathology, virology, and public health, the knowledge in our study population (4 th -year medical students) was expected to be better.
The 4
th year is the 1 st clinical year of clinical exposure to patients, which means these students ought to be particularly mindful of protecting themselves and others. In addition, since hepatitis C infection in particular has no postexposure prophylaxis, prevention of infection is the only option and is of paramount importance.
Recommendation
• Revise the undergraduate curricula to ensure knowledge about blood-borne infections in general and hepatitis C in particular • There should be preclinical practical courses to raise awareness and improve the attitude of 4 th -year medical students to blood-borne infections in general and hepatitis C in particular before there is any clinical exposure.
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